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SPECIFICATION 



1 . Title of the Device 

IN-FOCUS DETECTION DEVICE 

2. Claims 

An in-focus detection device, comprising: a photoelectric-conversion unit for 
converting optical signal from an object inputted thereinto through an objective lens into an 
electrical signal; a calculation unit that is connected to this photoelectric-conversion unit and 
that, when the electric signal is less than a predetermined value, outputs a first signal, when the 
electric signal is equal to or more than the predetermined value, performs an operation on this 
electric signal and outputs a second signal depending on a distance between the objective lens 
and an object, and when this second signal takes a maximum, outputs a third signal; a focus 
adjustment mechanism for moving the objective lens in an optical axis direction in response to 
the second signal; and means for generating a first beep sound in response to the first signal and 
generating a second beep sound in response to the third signal. 

3. Detailed Explanation of the Device 

This device is devised to cope with circumstances described above and it is an object of 
this utility model to provide an in-focus detection device that informs a user of a focus state 
with sound in a focusing achievement device for cameras. 

Hereafter, one embodiment of an in-focus detection device according to this utility 
model will be described referring to the drawings. FIG. 1 is a block diagram of it, where an 
output of a detector is supplied to memory 14 through an A/D converter 12. Here, a detector 10 
(a photoelectric transducer with excellent following capability, for example, a photodiode etc.) 
is installed on the bottom of a camera, as show in FIG. 2. A part of a mirror 6 that reflects light 
entered the camera through an objective lens 2 to a pentaprism 4 is specified to be transparent or 



1 




semi-transparent. Another mirror 8 is fixed just behind this part of the mirror 6 for reflecting 
light transmitted through the mirror 6, which is guided to the detector 10. 
Then, an output of this detector 10 is calculated in an arithmetic circuit 16 to find spatial 
frequencies of an object image. Here, it is known that, when focusing is achieved, the contrast 
of the object imaged by the objective lens is highest, that is, when the focusing is achieved, the 
spatial frequency of the image becomes highest. Then, according to a calculation result of the 
arithmetic circuit 16, a focus adjustment mechanism (not illustrated) moves the objective lens. 
When the spatial frequency becomes highest, i.e., when the focusing is achieved, the arithmetic 
circuit 16 generates an in-focus signal, which halts the movement of the objective lens. 
Moreover, an alarm circuit 18 is connected to the arithmetic circuit 16, and this in-focus signal 
is supplied to the alarm circuit 18. 

On the other hand, when the object is dark or too near or in similar cases, the detector 
10 cannot obtain sufficient amount of light, the arithmetic circuit 16 becomes unable to perform 
arithmetic calculation, and an impossible focusing signal is supplied to the alarm circuit 18. 

Thus, according to this embodiment, with the focusing achievement device, since the 
user can discriminate the impossible measurement state, the in-focus state, and the non-in-focus 
state by means of beep sound emitted by the sounding element, the user can detects the in-focus 
state even when it is difficult to look into a finder when taking a picture with a self-timer being 
set and the like. Moreover, because the user perceives the in-focus state with the eye, it is easy 
to arouse the photographer's attention. In addition, it is advantageous to allow the user to 
concentrate on taking pictures. Moreover, since a sounding element can be installed in any 
location, it is freely installed to an empty space in the camera, for example, on the upper side, on 
the backside, etc., imposing fewer constraints in the design, so that this device is suitable to a 
trend of miniaturization of the camera. Furthermore, since consumed electric current is small, it 
can operate even at low temperatures and does not require a safety circuit, such as a separate 
switch and a limiter. 

Note that this utility model is not limited to this embodiment, but rather various 
variations are conceivable. Variations may include another combination of continuous and 



2 




intermittent beep sounds of the sounding element, and adoption of another focusing detection 
method. 

As described above, according to this utility model, an in-focus detection device that 
generates a beep sound in response to a focus state in the focusing achievement device for the 
camera can be provided. 

4. Brief Description of the Drawings 

FIG. 1 is a block diagram of one embodiment of the in-focus detection device 
according to this utility model. FIG. 2 is a view showing a location of its detector. FIG. 3 is a 
circuit diagram of its alarm circuit. 

10 ... Detector, 12 ... A/D converter, 14 ... Memory, 
16 ... Arithmetic circuit, 18 ... Alarm circuit, 

Ql, Q2, Q3, Q4, Q5, Q6, Q7 ... Transistor, PCV ... Sounding element, 
20 . . . High frequency transmitter, 22 . . . Low frequency transmitter 



3 



' — • " " • 




S 2.000 n $• jf 2J)Mn%. 



mm 



^3 



(4,ooor) aa *o 



C2) 

7JB3 

JR 



1. 



591 



z ^ m ^ 



M EC* Ai^-ltf *J£ST 2 0 6 —8 

ffi 9 6 




3. $gjBg?££&mBlX 

%I#MS«t«2Tg 4 3*2^ 

(037)* y ^ XS* **5*: 4* *t 

K&m # ** & # 



' . 24 



ft I A 

ftB? 3KK««E«/H1 TB26#5-& mi?*** , • . ' ~ 
T 105 m IS 03 (502) 3 1 8 1 (*tt30 ^£ -\ ... 7. 

ft£ (5847) ft ff£ ^P^lT 

(rata* 2 

54 J01563^ 




^jyi M RSW 56 ^8929 



5. ^#«^Og^ 



a) m & is 

(2) m m m/. is 

0) 0 W / 1 3i 

w ss * so # i ;§ 



6. BufeJ^^o#^^ ^^^Tlt^^mi^A, f«A 
(l) a^^* 

m^:^A3E^T^^^oea»r 4 — 2 2 — 1 3 

4^ */V -ry- to 

* . Jll IE » 



(2)^ m A , 

t£m 3?J* «C*§E Jft > f3 1 T B26# 5 «■ $ 17& f ^^fcj i 
JJ6* (8461) #J3?-Jb fcf 1£ jl wSIHJ 



fern I*? hjt 



(6881) #Hdb £p g 5=f=*i 



1. 


























2. 




m fr 


3& S: A 


ft 

on 




^«-v Vr 

cd.j& 




-" 




\y y 

• • 




ft 


L T 




it 


-ft 












CO 


it « 


* & IB 

^■L. J^C W 


ir 












* -6- ii 




1 










is* _b CD 






u c 






V X 






1 


CO B» 






b c 


CD 2 


-ft. 




' *•' 






1 1 1 1 . 




•Mr 




1 

£ % J 








x &it 














e m i 


m 












3 m 






b x 




WL 


t 


* .* L 






£ * 


3. 




^, £ ° 


W ffl tl 


ft 


m 








C CD 






/ 






M 






m 


-r 


o 










7 


CD 





Mi * 

m m m . 

A to £ tl t: & ^ ^ ^ £ co 
& : :f * •)£«• ^ & <b , C 

^ m, 33 u mi n m. <b *^ 
comii^^-^^irL^^ 
m ic i& t tz m 2 « ^ m 

± r ,& cb : # m 3 # 

i& ici ar- 2^t-^k:jEibT>^ 

b T ** l # ^ * ^ 56 ^ b 
« *<t ^ & 3* iff o 

iJH-^^^^-Sc^aco-fi- 

1 



ES&E3BB 




-6- 




A 

J\\\ 






ti* 


























h 


& 


1 ^ 


At W 












m 


ED 






& 

/TO 


^ Jffi IC /cf 0 ^ 


«fe ft^ 

J-^vA 5v^ 






■& 




il6 s 






o $ /; > L 


c_ ^ >, 


&L 7c. 






1 








^ t> ?g iC 

^ — \-J J*l*- m>r la AM 




if} 




ft 


L. 






•ft* 






77 




CO 


~s 


"7" X 


V A* 


n 








it 


id 


I ° 
L/ 




A L 




^ -^r : i r ^ ic 










1 








^ 7 t >f > ^* ic 




lis. V 


















*r J 












V • 


o T b "-5 o £ jfi: 




• — 




> 


K 




— ^ 


13 




















? t a i/ 


^ li 


< C 


t 






ft: 






^ C (D J: o ^ * 


s& m t? 


te 










S C 




^ t? # n ti> -3 /£ o 




c 


CO 




Jb 


as L 


/c 


* ffi *t & < 


^ ^ n 


h 


CD 


1? 




* / 


•7 O 




a -a-* *s ic o> 




4* 












<t ^ * 




B 


&) t 




h CD ~? z 0 





2 




& i 2 >St St L T / ^ y 

£ C T * ^ tli ^ W ( /; 
. 4* CD J; (,V}fc 

£ r> \c -ft jt y co & 

* & £ & i 

t> fi ^ a <h $ n ^ $ 7 

J* & fc-JM CD * ^ — « i>i 
1/ T . C CD fcb ££ 7<? CD 

< . -r <r a* 

tt * t> * < S e .£ # 
« 3* Is] fl& j * cd tfc n: 



T £ cd^^s ic <k Z> M & 

& -* z o m i m k * <d 7 

6 10 <D ft Jj fii A / 1) 

<b .^r 7. ^- h >r ^ — k 

Iti $ *l 7t > ^ -7 0 V 

7 — G <D — tSB 7&i 2S <*S -5 

w ^ a» a* *n-T05 0 

tti # # t* # Isl «T I ST}5! 

«fc «9 jfelrlft & tl fz # ^ flc CD 

&i n t <^ ^ 0 -e l r „ 



gsasas 



. _ — — MasQBsssmasBxnaosii i 

&mnm mfo&— 118929 



o^^^«n@Bftj «a>&-e-jKH*-*a*»a£$ft* 

i tf IC 7 7 - A i J -3 ft T «^ T „ 

?* J* @ i& 7 * fl* # ^ *g <b 0 . « >F fig « -9- 
& rr « It ft * 0 2 * . 

■o t y * ts m s ft x «> , ^ ft 13 <*? t° > h * 

f 3 -r ft £ c <t a* nr '/ o 

filf * h 7 y ^7 ^ Q, (D -~< ~ Ic ^ *fc <{t 

* h 7 > ^ ^ Q 1 CO ^ — ^ |c # ft £ ft X t,> £ 0 

K & It. ^ 7 > i> :* * Q , ,Q 4 



-Is 



him 

cfnti^o H 7 > & * * Q » , Q * <D u <7 
« i&fc 5§ *R S 2 o © it, ID ifi h ? > & * # Q s , 

mtiiji h^^^^Qr©^ 1 ^ it m & & n -r 

-5 o > 7 s> ^ * Q 7 '■ « V 7 v ;* £ Q. 4 £ 

3t ?u ic s a ^ n t 0 

c <o & o izmm. z ntz r ? — a © ifr ic t * 

* > K 0 f- 7 V * * Q *' « a- 7 i c -5 o 

h 5 y ^ ^ ^ y K J: *) h 7 y ^q, 

*9 h 9 v * * Q . Aid-y , ^7«-»igtT58 

5 



"^ggUffl BSfP56 — ]18929 

".■■%• 

••■ i-£- 

ifc 4= £ o 2fc*C. &tem AJj £ fL £ £ , 

b ? > v> * * Q , *J * 7 -*C <f *) »• 7 > ^ ^ ^ Q , 

ft * > K £ o h 7 V * £ Q , <£> IC J; 0 

> 7 v * x * Q « #* * ^ JCtt <9 ifc ffl & |g 32 

* 0 . CO U p <B & iC J; ,0 h 7 > v> 7: ^ Q „ # ^ > , 

£ © <b v > 7 v & x f Q , rt* H &;&Jg 35 

CO t £ it* b 7 > * * $ Q 7 & ± > f C 5 0 T , 

k 7 > ^ * Q ft a* * 7 ic n o 9 m =f- P c V 

<i ffc «> :T v ^S#^,^7 > li v h 7 y 

& Z> # Q 7 p * 7 \C tS 2> Cb-V ^ b 7 > X * Q „ 
^ > K 0 ^ ^ ^ P C V # ffc ft £ 0 ^ o 

2 t: * .4k ^ *g -V it ts < -fr * * T? > 2 & M L 

ttt^ttt^tt, ffi*^*JA^?nf, h7> 

6 



< teWo S tlT s # ^ ^ ifc 3e £ tt tv 0 

icai^-c^ & m^f & & m is j: a & . 

m & Sfe ^ m =¥■ <D -a - a «F iC «t o X C* gij -5 

c <!: *i T ^ 5 O ? x -fe ^> * W V ^ B# ^ 7 T 

* L ch £ 4> IC . ft ft fete *& 
"T £ C <h T? £ ^ 1? ^> % 6 ^^SS^F- 

fc± if c jc m. H x «b k t> cd ~e ^ * ^ 7 ©s^r 
^ — x x rt: £ Ji _L * f ffi ^ Jc § * ic 

* *r V & c £ & x sSr St _b <r> ffeij jfc is 4> n < * 

y 7 <d /j- a <k « jri k: a -r o £ £ *c . m « « * 

do „ t » ^ m u c <d m m ic m ^ £ n £ % 
<?:> -1? < * m& m^-cow^^ h&m. 



^IttWUfc^'-SKC© at'.* fC J; ft tf * * > 

5. © & m. m m ic t> x ^ a : <d #[ siccct 
* » * 2 ^ & t'3 t 

4. si m co m j* /j: m m. 
■fo m (D -f a y ^ bj ; & 2 s«-ecD«rai«<D{5nB 

?-^tE,. j| 3 ® CD 7 7-Al(S®iKB 

Q . . Q 2 . Qj . Q 4 , Q 0 , Q „ , Q T ... 
h 7 y * * ? % P c v ... & r& £ ^ % « o ... x ■ 
fl* ft-ass . ^ 2 ... <& sa & as s « 



8 



m 1 0 




m 2 




o — WW 



* 3 




<>*Vcc 



189 29 



D11B226 1, 
795289 y 1 



KMA ft tL m. & 



